Proteolytic degradation of ribonuclease A in the pretransition region of thermally and urea-induced unfolding.
The method of limited proteolysis has proven to be appropriate for the determination of unfolding rate constants (k(U)) of ribonuclease A in the transition region of thermal denaturation [Arnold, U. & Ulbrich-Hofmann, R. (1997) Biochemistry 36, 2166-2172]. The aim of the present paper was to extend this procedure to the pretransition region of thermally and urea-induced denaturation where spectroscopic methods do not allow direct measurement of k(U). The results show that the approach can be applied successfully to denaturing (free energy of unfolding Delta G < 10 kJ.mol(-1)) and to marginally native conditions (Delta G = 10-25 kJ.mol(-1)). Under moderately (Delta G = 25-30 kJ.mol(-1)) and strongly native conditions (Delta G > 30 kJ.mol(-1)), however, the determination of kU was not possible in this way as the proteolytic degradation of ribonuclease A by thermolysin or trypsin was no longer determined by global unfolding. Here, proteolysis proceeds via the native RNase A. In the presence of low concentrations of urea, the rate constants of proteolysis were, surprisingly, smaller than in the absence of urea. As the protease activity has been taken into account, this result points to a local stabilization of the RNase A molecule.